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PROBLEM TO BE SOLVED: To provide a stable method for manufacturmg 
a master disk by which deactivation of a photoresist by intrusion of a base 
material Is suppressed even when a substrate containing a base material is 
used in the method for the manufacture of an information recording 
medium which uses a chemically amplifying photoresist 
SOLUTION- A non-basic and almost transparent barrier layer 1 02 which 
prevents intrusion of a base material is formed between the substrate 
containing a base and the chemically amplifying photoresist film used as a 
photosensitive material so as to isolate the photoresist film 103 from 
diffusion of the base material in the substrate. 
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Japan Patent Office is not responsible for any 
aamages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

rClaim^l l^nformation record-medium original recording by which the laminating of the non-basicity ingredient film 
was carried out, and the desired pattern was formed with chemistry magnification mold photoresist resm on said non- 
basicity ingredient film on the base material. . ■ . 
[Claim 2] Information record-medium original recording according to claim 1 charactenzed by a base material being an 
alkali **** ingredient or soda glass. , . . ■ j „ • 
[Claim 3] Information record-medium original recording according to claim 1 to which a non-basicity ingredient is 
characterized by being a silicon dioxide. , • • • j- * • 
[Claim 4] Information record-medium original recording according to claim 1 to which a non-basicity ingredient is 
characterized by being an aluminum oxide. ^ ■ ■ , • . • 
[Claim 5] Information record-medium original recording according to claim 1 to which a non-basicity ingredient is 
characterized by being the organic polymer of nonaqueous solubility. 

[Claim 6] The information record-medium original-recording production approach of becoming from the tilm- 
production process which forms the film of a non-basicity ingredient on a substrate, the spreading process which apply 
and carry out stoving of the chemistry magnification mold photoresist as a photosensitive ingredient, the record process 
which embrace the signal with which wavelength should record record light 300 nm or less, become irregular or deviate, 
and cany out condensing exposure, heating down stream processing after exposure, and the development process 
develop negatives in said chemistry magnification mold photoresist, and form a desired pattern. 
[Claim 7] The information record-medium original recording production approach according to claim 6 that a non- 
basicity ingredient is characterized by being abbreviation transparence to the wavelength of record light. 
[Claim 8] the wavelength of after a spreading process and record light - receiving - abbreviation ~ the information 
record-medium original recording production approach according to claim 6 characterized by performing a development 
process after performing the protective coat production process which forms a water-soluble transparent ingredient by 
ttie thickness of SOOnm or less and performing a record process and the protective coat removal process that a neutral 
water solution removes a water-soluble ingredient after heating down sti-eam processing. 

[Claim 9] The information record-medium original recording production approach according to claim 8 that a water- 
soluble ingredient is characterized by being an organic polymer. , . o u * • J 
[Claim 10] The information record-medium original recording production approach according to claim 8 charactenzed 
by heat-ti-eating between the spreading process of a water-soluble ingredient, and a record process. 
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DETAILED DESCRIPTION 



Detailed Description of the Invention] 

Fidd of the Invention] This invention relates to the production approach using a chemistry magnification mold 
photoresist as a photosensitive in^edient especially about the production approach of original recordmg for mformation 
record media, such as an optical disk. 

[Description of the Prior Art] Although an optical disk is general with the spread of compact disks (CD), researches and 
developments of a higher-density optical disk are done briskly, and DVD still higher-density than CD is proposed and 
put in practical use in recent years. Development of the further high density optical disk for recordmg Ae si^al for 
which the large capacity of a high definition television will be needed firom now on on high density is desired. Forftat 
purpose, the production technique of the high-density information record-medium original recordmg which can perform 
more detailed record is very important. , • • , j- r^t^tu^^r.A« 

r00031 The spreading process which the conventional information record-medium onginal recording applies to the soda 
elass base material 201 the photoresist which used novolak resin as the principal component with a spm coat method as 
shown in drawing 2 . and forms the photoresist film 202, Blue glow (for example, wavelength of 458mn), or near 
ultraviolet ray light (for example, wavelength of 351nm) It becomes irregular or deviates according to the signal which 
should be recorded, and is produced by the record process condensed and exposed with an objective lens 203, and the 
development process which forms the pattern called a pit by developing negatives after that and removing the exposure 

fo004Hn^rf^^to rafse recording density, it is necessary to form a smaller pit and a narrow slot. For example, in DVD 
with the capacity of 4.7GB, the magnitude of the minimum pit is about 0.3 micrometers in die lengtii of 0.4 
micrometers, and width of face, and in order to attain the capacity of about 25GB, it needs to form die lengtti of 0.18 
micrometers and an about [ width-of-face 0. 1 Smicrometer ] pit. In order for the magnimde of the pit formed to torm a 
smaller pit depending on the diameter of a condensing spot of record light, the smaller diameter of a condensing spot is 

[00051 Generally, the diameter of a condensing spot is proportional to the wavelength of record light, and in inverse 
nroDortion to numerical aperture. However, if it says about numerical aperture, it is difficult to already have condensed 
using 0 9 or more objective lenses fi-om the former, and to enlarge this fiirther. Then, the attempt which makes the 
dianieter of a condensing spot small by short wavelength-ization is made, using far-ultraviolet-rays light with 
wavelength shorter than 300nm as a record light. 

rProblem(s) to be Solved by the Invention] However, since this wavelength region shows big absorption, li^t energy is 
transformed into heat energy by absorption rather than the sensitization process which should happen essentially, a 
temoerature up is carried out, the process in which it deteriorates occupies dominance and the fimction as a photoresist 
is lost, application in this wavelength region is difficult for the photoresist which uses as a pnncipal component the 

novolak resin used fi-om the former. . , . , . • • i ♦i,^ 

100071 Then application of the chemistry magnification mold photoresist which uses as a pnncipal component the 
oolwinvl phenol (PVP) currently prepared for the excimer lasers of far ultraviolet rays, polymethylmethacrylate 
fPMMA) etc is tried. However, although the solubilization reaction to an alkaline developer advances accordmg to the 
luminous energy with which the conventional novolak resin photoresist was exposed, the proton (acid) erated wito 
the exposed luminous energy serves as a catalyst, the solubilization to an alkaline develop^ is promoted by BEKU after 
exposure and the configuration after final development is decided by tiie chemistiy magmfication mold photoresist by 



htti)://www4.ipdl,ipo.go.jp/cgi-bin/ti-an_web_cgi_eije 



7/7/2004- 



THIS PAGE Bum (usPTO) 



_ Page 2 of 3 

W • 

0008] Therefore the trap of the proton generated when the base object invaded is carried out by neutralization, it 
leactivates and the function as a catalyst is not accomplished, but it has the same effectiveness, and the configuration 
brmed in development changes as the sensibility of a photoresist changed as a result. Therefore, since itself contains a 
)ase object the soda glass conventionally used for the base material becomes the cause of it being spread in a 
)hotoresist'and causing deactivation of a proton similarly, when applying direcUy. Moreover, management of the base 
)biect concentration which exists in an ambient atmosphere is needed. . . . n. 

00091 Moreover from inner circumference, since exposure performs one by one toward inner circumference from a 
jeriphery or a periphery, it occurs [ time difference ] at the start edge and termination of exposure. A sensibility change 
ji the meantime poses a big problem as original recording of an information record medium in order to cause an 
anuniformity in the configuration after development. 

001 0] Then even if conventional cheap soda glass is used for the purpose of this invention as a base material, it is 
jitercepting the base object which carries out diffusion invasion from a base material to a chemisfry magnification mold 
photoresist, preventing deactivation of a photoresist, and offering the approach which is stabilized and produces 
information record-medium original recording. 

"Means for Solving the Problem] Even if the information record-medium original recording production approach of this 
invention is a base material containing a base object, it is preparing the layer of the non-basicity ingredient which 
intercepts diffusion invasion of a base object between a base material and the chemistry magnification mold photoresist 
film used as a photosensitive ingredient, and a base object invades from a base material and it can prevent causing 
deactivation of a chemistry magnification mold photoresist. Moreover, the effectiveness that forming the protective coat 
of a non-basicity ingredient in a photoresist film front face also prevents the base object in an ambient atmosphere 
invading into a photoresist, and it prevents deactivation is acquired. In addition, a non-basicity ingredient here means 
the ingredient which the photoresist film is not made to diffuse a base object, and reacts with a photoresist and thinner, 
and does not generate a base object. 

[Embodiment of the Invention] Hereafter, the gestalt of the operation in the information record-medium original 
recording production approach of this invention is explained, referring to a drawing. 

[0013] Dra\ving 1 is a schematic diagram explaining the information record-medium original recording production 
approach in the gestalt of operation of this invention. The transparence isolation layer 102 which consists of a silicon 
dioxide by chemical vapor deposition (CVD method) is first formed as a film production process on the soda glass base 
material 101 which finished surface washing. As a spreading process, a PVP system chemistry magnification mold 
photoresist is applied with a spin coat method, is heated, thinner is evaporated enough, and the photoresist film 103 is 
formed by the thickness of 70nm of abbreviation. , , r^r^v^r^ 

[0014] As a protective coat production process, the water-soluble polyvinyl system polymer (for example, TOKYO 
OHKA KOGYO TSP-5A) which is a non-basicity ingredient is applied with a spin coat method, it is made to dry and a 
protective coat 104 is formed. This water-soluble polyvinyl polymer does not contain a base object in itself, but reacts 
with a resist or the matter in atmospheric air, and does not generate a base object. ^ . . 

[001 5] In addition as for the thickness of a protective coat 104, it is desirable to make it 300nm or less so that it may be 
settied together with the thickness of the appHed photoresist film in the depth of focus by which record light was 
condensed in the next record process. By the protective coat 104, the photoresist fihn 103 is isolated from an external 
ambient atmosphere, and it prevents the base object in an ambient atinosphere invadmg mto the photoresist tUm 103. 
[00161 Moreover the silicon dioxide using the transparence isolation layer 102 is the covalent-bond object of oxygen 
and silicon excluding a base, reacts with a photoresist and its thinner, and does not generate a base object. Therefore, it 
prevents the base object in the soda glass base material 101 spreading and invading into the photoresist film 103. 
[001 71 Moreover as for the thickness of the fransparence isolation layer 1 02, it is desirable to set up in consideration ot 
tiie refractive index of the soda glass base material 101 to the record wavelength in a next record process, the refractive 
index of a protective coat and each photoresist, and thickness, so that the reflection factor of record light may become 

[OCn 81 Next as a record process, it lets a protective coat 103 pass, and it condenses with an objective lens 105 and the 
far-ulfraviolet-rays laser (wavelength of 248nm) using the 2nd higher harmonic of the Ar ion laser modulated or 
deflected according to the signal which should be recorded is exposed. In addition, it is desirable to heat-freat again, to 
diffijse the proton in a photoresist, and to make concenfration distiibution into homogeneity in front of a record process. 
[0019] The alkali solubilization reaction of a photoresist is promoted by making the generated proton mto a catalyst as 

httn-//www4.indl.ioo.eo.io/cgi-bin/fran_web_cgi_eije 7/7/2004 



Page 3 of 3 

eating down stream processing after a r?Sord process. Next, pure water is poureaTs a protective coat '"emoval process 
S a bTmTrial, and dissolution removal of the water-soluble protective coat is earned out^And after dissolvmg 
'1 expos;^^^^^^^^ with an alkaline developer, removing, rinsing with pure water again and flushmg a develop^- 
s a devrpmeS process, rotating a base material, infonnation record-medium original recordmg with a pit pattern is 
(reduced by making it rotate and making it shake off and dry. j. . 

So201In addTtion with the gestalt of this operation, although the silicon dioxide was used as an ingredient of a 
Sencet^^^^^^ layer, if the inorganic material of non-basicity covalent-bond objects, such as an ahminum oxide, 
iS reacts with a photoresist and thinner and does not generate a base object, it can use as an ingredient of a 
rSsD^^^^olation layer, and the same effectiveness can be acquired. Moreover, effectiveness with the same said of 
^T^Tpo^^foreArnp^ AR2 made from SHIPUREI) of the nonaqueous solubility ingredient which reacts 
vith a photoresist and thinner and does not generate a base object can be acquired. 

Effect of the Invention] According to the information record-medium original recording production approach of this 
nvention even if it use a chemis^y magnification mold photoresist, it can prevent that a base object invades and 
a^Ses out deTc ivation to a photoresist from a base material. Consequently, dispersion m tiie configuration for every 
Mrlc^^g is suppressed, dispersion in the configuration within each original recordmg is also suppressed, and 
he stable information record-medium original recording can be produced. 
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PROBLEM TO BE SOLVED: To provide a stable method for 
manufacturing a master disk by which deactivation of a photoresist 
by intrusion of a base material is suppressed even when a substrate 

containing a base material is used in the method for the 
manufacture of an information recording medium which uses a 
chemically amplifying photoresist. 

SOLUTION: A non-basic and almost transparent barrier layer 102 
which prevents intrusion of a base material is formed between the 
substrate containing a base and the chemically amplifying 
photoresist film used as a photosensitive material so as to isolate 
the photoresist film 103 from diffusion of the base material in the 
substrate. 
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